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EP 88 109 225.8 

Nippondenso Co., Ltd./Koyo Seiko Co.. Ltd. 
9-259 - St/sh 

TRANSLATION OF THE AUSTRIAN PATENT NO. 362 807 
Proprietor: Steyr-Daimler-Puch AG, Vienna 

METHOD FOR HEAT TREATMENT OF WORK PIECES MADE OF STEEL, 
PARTICULARLY BALL BEARING RINGS 

The invention relates to a method for heat treatment of workpieces made of steel, 
particularly ball bearing rings, in which the workpiece is heated to a sufficient 
austeniting temperature, quenched, then optionally for reducing brittleness 
heated again and cooled by a low-boiling, liquefied gas, preferably nitrogen. 

In the method for heat treatment of workpieces made from steel, the workpieces 
shall not only be cooled but also hardened. Therefore, in addition to the cooling 
tensions, tensions are caused by the transformation of the structure. During cool- 
ing, surface tensile stress develops. At the martensite point, the volume is sud- 
denly increased by the transformation by which pressure tensions are caused. 
These pressure tensions must be compensated in the core portion which there- 
fore is exposed to tensile stress. Another tension inversion occurs, if the core 
portion is cooled down before the martensite point and is transformed while the 
volume is increased. However, since the outer layer is hard already, it is unable to 
absorb the growth of the core portion by yielding. Therefore, in case of roartensit- 
ic hardening, it is typical that intrinsic tensile stress occurs in the surface portion 
which changes gradually to pressure stress in the core portion. 
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When the workpiece is exposed to a load, particularly in case of ball bearing rings, 
the intrinsic tensile stress may be combined with the tension resulting from the 
load so that the total load is further increased and may exceed the acceptable load. 

Methods for heat treatment of workpieces made from steel in which the residual 
austenite is transformed into martensite by low temperature treatment are ad- 
ready known. In these cases, the residual austenite is completely transformed in- 
to martensite. if possible without causing tensions. 

It is the object of the invention to provide a method by which it is possible to treat 
workpieces made from steel, particularly ball bearing rings, such that, despite of 
a sufficient hardness, no intrinsic tensile stress exists in the surface portion. 

To comply with this object, cooling only takes place in the surface portion of the 
workpiece. 

In this connection it is possible to cool down the workpiece, depending on the 
necessary transformation temperature, over a different period of time. The low- 
est obtainable cooling temperature corresponds to the boiling temperature of the 
liquefied gases; in case of nitrogen 77,4°K at 1013 mbar. Conventional ball bear- 
ing steel heat treated in the usual manner contains about 8 to 10 % residual aus- 
tenite which is transformed, when cooled down to about 77°K to a great deal into 
martensite. By this transformation limited to the surface portion a growth of the 
volume is caused so that the intrinsic tensile stress in the surface area is removed 
and it is even possible to obtain the appreciated pressure stress. It is most impor- 
tant to obtain pressure stress in the surface area. To this end it is necessary to 
transform the austenite in the surface area into martensite but maintain the origi- 
nal structure in the core portion of the workpiece. 
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According to a further aspect of the invention, the surface area is cooled down by 
nitrogen spray. When using a spray of Otis kind, the relationship between the U- 
quid and the gaseous portion may be varied so that the heat transfer from the 
workpiece to the cooiing medium may be changed and the treatment of the sur 
face portion in which pressure stress is wanted may be exactly adjusted. 

Tlte invention may be further iUustrated by means of the Mowing example: 

A bearing roller made from the material number 1.2067 »00 Cr6, and having a 
diameter of 90 mm and a length o, 200 mm was heated to 870-C arid kept for 90 
minutes on this austeniung temperature. After that, the workpiece was 
quenched in oi, of 60'C and men heated to a tempering temperature o, 180-C Af- 
terwards the roller was kept for one hour on this temperature. A sample was lak- 
en. and the residual austenite percentage was 12 %. Afterwards the roller was im- 
mersed into Bqu id nitrogen and turned around at or, immersion time of 10 s A 
lurther test showed that the residua! austenite percentage m the surface portion 
of 3 mm did not exceed 6 % while the residual austenite in the core portion re- 
mained unchanged, at 12 %. 
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PATENT CLAIMS 



1. Method for heat treatment of workpieces made from steel, particularly roll- 
er bearings, by which the workpiece is heated to a sufficient austeniting tempera- 
ture, quenched, after that optionally for reducing brittleness heated again and af- 
ter that cooled by a low-boiling liquefied gas, preferably nitrogen, characterized 
in that only the surface portion of the workpiece is cooled down. 

2. Method as claimed in claim 1, characterized in that the surface portion is 
cooled down by a nitrogen spray. 



